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II. RELATED APPEALS AND INTERFERENCES 

There are no pending appeals or interferences of which Appellant is aware 
that would be affected by or have a bearing on the Board's decision in this Appeal. 

III. STATUS OF CLAIMS 

Claims 1-7 remain pending and are the subject of this Appeal. 

Claims 8-17 were cancelled, pursuant to a restriction requirement, in 
Appellant's Amendment filed December 16, 2002. These claims were presented in a 
divisional application which issued as U.S. Patent 6,649,667 on November 18. 2003. 

IV. STATUS OF AMENDMENTS 

No amendments to the claims have been made or requested subsequent to 
the Final Action of the Examiner. 

V. SUMMARY OF THE INVENTION 

The present invention relates to an isocyanate-reactive component useful for 
the production of a rigid closed cell polyurethane foam by a RIM process. The 
isocyanate-reactive component of the present invention includes from 0.5 to 30% by 
weight of a polyol based on vegetable oil, fish oil or oil derived from animal fat, from 
5 to 80% by weight of another isocyanate-reactive material having a functionality of 
at least 1 and a number average molecular weight of from 400 to 10,000, a chain 
extender, a blowing agent and a catalyst. 

VI. ISSUES 

A. Claims 1-7 stand rejected under 35 U.S.C. § 102(b) as being 
anticipated by WO 00/23491 . 

B. Claims 1-7 stand rejected under 35 U.S.C. § 103 as being 
unpatentable over Kurth U.S. Patent 6,180,686. 
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VII. GROUPING OF CLAIMS 

A. None of Claims 1 -7 will be argued separately with respect to ISSUE A. 
Claims 1-7 therefore stand or fall together with respect to ISSUE A. 

B. None of Claims 1-7 will be argued separately with respect to ISSUE B. 
Claims 1-7 therefore stand or fall together with respect to ISSUE B. 

VIII. ARGUMENTS 

A. WO 00/23491 does not anticipate Appellant's Claims 1-7. 

WO 00/23491 discloses isocyanate prepolymers produced with natural soya 
oil. (English language translation attached). 

This reference does not disclose an isocyanate-reactive component which 
includes an isocyanate-reactive compound having a number average molecular 
weight of from 400 to 10,000, a chain extender or crosslinking agent, blowing agent 
and catalyst and soya oil that has not been reacted with an isocyanate. 

Appellant's claimed isocyanate-reactive component must include a vegetable 
oil, fish oil or oil derived from animal fat. 

The isocyanate-reactive groups of the soya oil used to produce the 
isocyanate-terminated prepolymer disclosed in WO 00/23491 are reacted with 
isocyanate groups to produce that prepolymer. The isocyanate-reactive groups 
present in the oil required in Appellant's claimed composition have not been reacted 
with an isocyanate. The reference prepolymers do not have the unreacted groups 
required in Appellants' claimed isocyanate-reactive component. 

WO 00/23491 does not therefore disclose Appellant's invention and does not 
support a rejection of the claimed invention under 35 U.S.C. § 102(b). 

In the Office Action dated August 26, 2003, the Examiner stated: 

"Applicants' arguments have been considered, but the differences 
recited are not seen to be evident in the claims." (at page 2, lines 11- 
12) 

Appellant would direct the Board's attention to line 1 of Claim 1 which reads in 
part "An isocyanate-reactive component ..." before the required components a), b), 
c), d) and e) are recited. 
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One skilled in the art would readily appreciate that a prepolymer having 
terminal isocyanate groups (i.e., an isocyanate-terminated prepolymer of the type 
disclosed in WO 00/23491) is not a component which will react with an isocyanate 
group of the type required in Appellant's claimed composition. (See, e.g., enclosed 
copy of page 20 taken from Oertel's Polvurethane Handbook .) WO 00/23491 does 
not therefore teach Appellant's invention. 

Withdrawal of this rejection is therefore requested. 

B. Appellant's Claims 1-7 are not rendered obvious bv the teachings of 
Kurth rU.S, 6.180.686). 

Kurth discloses urethane foams produced by reacting soy oil, an isocyanate 
and a cross linker. "The soy oil replaces the polyol typically generally required in the 
production of urethanes." (Abstract of U.S. 6,180,686) 

Kurth does not teach or suggest component-b) of Appellant's claimed 
compositions, i.e., from 5 to 80% by weight of an isocyanate-reactive material having 
a functionality of at least 1 and a number average molecular weight of from 400 to 
10,000 which is different from component a) (i.e., the vegetable oil, fish oil or oil 
derived from animal fat) . 

Kurth does not teach or suggest use of any second isocyanate-reactive 
material having a molecular weight greater than or equal to 400. 

The Examiner has argued that it would have been obvious for one having 

ordinary skill in the art to use the petrochemical based polyether polyols disclosed 

and avoided by Kurth in combination with the soy oil required by Kurth 

"...for the purpose of imparting relative non-degradability to the 
products being produced therefrom in order to arrive at the products of 
applicant's claims with the expectation of success in the absence of a 
showing of new or unexpected results." (Office Action dated March 12. 
2003 at page 4, lines 8-1 3) 

Appellant respectfully disagrees. 

To establish a proper prima facie case of obviousness, the Examiner must 
establish that one of ordinary skill in the art would have been motivated by the 
teachings of the prior art to modify that prior art in the manner necessary to "arrive 
at" the claimed invention. 
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Kurth does not teach that the disclosed foams have a degradation problem or 
any undesirable property. One skilled in the art reading this disclosure would not 
therefore be motivated by the teachings of this reference to ignore Kurth's teaching 
with respect to complete replacement of known polyols and include a known polyol 
in addition to the required soy oil. 

The Examiner has argued: 

"Kurth's negative teaching is sufficient enough that an ordinary 
practitioner would have sufficient motivation to utilize the avoided 
polyols of Kurth If avoidance of the well-known petroleum based 
polyols was not of central concern." (at page 2, line 18-page 3, line 2 
of the Office Action dated August 26, 2003) 

Appellant maintains that the assumption upon which the Examiner's argument 
is based is not consistent with the facts of this case. As is apparent from the 
discussion of the prior art in the Background of the Invention section of the present 
application, those skilled in the art have sought to develop processes using as a 
polyol component an unmodified renewable source such as a vegetable oil without 
sacrificing the physical properties of the product. 

It can not logically be assumed that one skilled in the art seeking to use a 
renewable resource such as the soy oil disclosed by Kurth would be motivated by 
that same disclosure to use other materials which Kurth avoided. 

The Examiner has argued that it would have been obvious to one skilled in 
the art to use a polyether based polyol in combination with the soy oil disclosed by 
Kurth for the purpose of imparting relative non-degradability to the products 
produced therefrom in view of the well known nature of the polyols excluded by the 
reference. 

No factual basis for this argument is found in the teachings of Kurth. Nor has 
any other authority to support this argument been cited. 
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The only teachings in Kurth with respect to use of the known polyether and 
polyester polyols in the disclosed foam-forming systems are directed to the fact that 
these known polyols are being replaced by the disclosed vegetable ojl(s). In fact, 
Kurth states: 

"The present invention comprises a flexible or semi-rigid urethane foam 
that is the reaction product of at least an isocyanate, a vegetable oil, 
and a cross linking agent. The reaction is free of petroleum-based 
polyester or polyether polyols." (emphasis added) (column 7, lines 
4-8) 

There is no teaching in the Kurth reference or any other cited authority which 
suggests use of any known polyether or polyester polyol in combination with the oil 
required in Appellant's claimed composition. Absent such teaching and/or authority, 
the Examiner's arguments are conclusions with no factual basis. Such unsupported 
speculation does not, however, provide a proper basis for a rejection under 35 
U.S.C, § 103. 

Withdrawal of this rejection is therefore requested. 

IX. CONCLUSION 

A compound formed by reacting an isocyanate with soybean oil to produce an 
isocyanate terminated prepolymer (as disclosed in WO 00/23491) is not a vegetable 
oil, fish oil or oil derived from animal fat. WO 00/23491 does not therefore anticipate 
Appellant's claimed invention. 

A reference which teaches that use of materials such as polyether polyols and 
polyester polyols can be avoided by using soybean oil would not motivate one 
skilled in the art to ignore the teachings of that reference and use a mixture of 
soybean oil and a polyether or polyester polyol. The teachings of the Kurth 
reference would not therefore lead one of ordinary skill in the art to Appellant's 
claimed invention. Appellant's invention is not therefore rendered obvious by the 
teachings of Kurth. 
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Appellant therefore maintains that each of the Exanniner's rejections is in error 
and respectfully requests that each of these rejections be reversed and that Claims 
1-7 be allowed. 
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APPENDIX - CLAIMS ON APPEAL 



1 . An isocyanate-reactive component useful for the production of a rigid 
closed cell polyurethane foam by a RIM process comprising: 

a) from 0.5 to 30% by weight, based on total weight of isocyanate-reactive 
component, of a polyol based on vegetable oil, fish oil or oil derived 
from animal fat, 

b) from 5 to 80% by weight, based on total weight of isocyanate-reactive 
component, of an isocyanate-reactive material which is different from 
a) having a functionality of at least 1 and a number average molecular 
weight of from 400 to 10,000, 

c) a chain extender or a crosslinking agent, 

d) a blowing agent, and 

e) a catalyst. 



2. The isocyanate-reactive component of Claim 1 in which up to 25% by 
weight of the total isocyanate reactive-component is a). 

3. The isocyanate-reactive component of Claim 1 in which up to 20% by 
weight of the total isocyanate-reactive component is a). 

4. The isocyanate-reactive component of Claim 1 in which at least 0.5% 
by weight of the total isocyanate-reactive component is a). 

5. The isocyanate-reactive component of Claim 1 in which at least 5% by 
weight of the total isocyanate-reactive component is a). 

6. The isocyanate-reactive component of Claim 1 in which a) is a blown 
soybean oil. 



Mo-6418 



-8- 



7. An isocyanate-reactive component useful for the production of a rigid 
closed cell polyurethane foam by a RIM process comprising 

a) at least 10% by weight, based on total weight of isocyanate 
reactive component, of a soybean oil based polyol, 

b) from 5 to 80% by weight, based on total weight of isocyanate- 
reactive component of a polyether polyol having a functionality 
of from 2 to 8 and a number average molecular weight of from 
400 to 10,000, 

c) from 1 to 75% by weight, based on total weight of isocyanate- 
reactive component of a chain extender, 

d) water, and 

e) a catalyst. 
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Method for Producing Polyurethane 

This present invention concerns a method for producing polyurethane, including polyurethane 
pre-polymers. This present invention furthermore concerns the use of the polyurethane and/or 
pre-polymer that are produced in accordance with this present invention. 

It is known from prior art to convert castor oil, i.e. a natural raw material, to polyurethane by 
using polyisocyanate. Ricinoleic acid gylceride, i.e. a triol with approx. 5.2% of reactive OH 
groups, accounts for between 80 and 85 percent by weight of castor oil. Because of the high 
OH value, however, the conversion of castor oil requires a large quantity of polyisocyanate, 
which leads to high production costs. 

In Portuguese Patent 86.688, this present inventor already proposed vegetable oils without OH 
groups as particular suitable softeners in pre-polymers. Insofar as soya oil epoxide is 
concerned, the technique according to which polyols are obtained by partially opening the 
oxirane ring with alcohol is known from prior art. 

The object of this present invention is to reduce the costs of producing polyurethane. 

In accordance with this present invention, this is achieved by converting the polyisocyanate 
with a polyol, such as castor oil, in the presence of soya oil. 

Mixtures of polyols, in particular mixtures of castor oil with soya oil, are inexpensive and less 
viscous when mixed with polyisocyanates. 
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While, at first glance, soya oil appears to be acting as a softener, after the reaction of the 
excessive polyisocyanate, firm bonding of soya oil occurs with other OH groups. 

In accordance with this present invention, it was found that natural soya oil is converted into a 
polyol during the production of polyurethane pre-polymers and foamed plastics. This means 
that, during the pre-polymerization process, in the presence of a polyol, natural soya oil forms 
OH groups which react with the NCO groups of the polyisocyanate. 

It was found that a mixture of castor oil and soya oil with a corresponding quantity of 
polyisocyanate full hardens after pre-polymerization when exposed to air humidity, which 
means that the soya oil, which initially does not react with isocyanates, has been converted 
into a polyol during the reaction of the excessive isocyanate. 

As poiyisocyanates, diisocyanates are preferably used, for example 4,4'-methylene di 
(phenylisocyanate). In accordance with this present invention, triols are particularly used as 
polyols, preferably castor oil. 

Soya oil is preferably used in a weight ratio of between 0.2 and 5, in particular between 0.5 
and 2 parts and, particularly preferably, of approx. one part for each part by weight of castor 
oil. 



wo 00/23491 



PCT/EP99/03959 



3 

Based on the polyol, soya oil is preferably used in a quantity of between 10 g and 300 g, in 
particular between 70 g and 200 g, for each OH mol equivalent of the polyol. The term "one 
OH mol-equivalent" refers to the molecular weight of the polyol, divided by its (reactive) OH 
groups. 

The molar ratio between the NCO groups of the polyisocyanate and the OH groups of the 
polyol is preferably between 1 and 4 to 1 , in particular between 2 and 3 to 1 . 

Preferably, the polyisocyanate is initially converted to a pre-polymer with free isocyanate 
groups by using the polyol and the soya oil. To achieve this, during the reaction with the polyol 
and the soya oil, the polyisocyanate is placed in a stoichiometric surplus, which, for example, 
is chosen in such a manner that between 3% and 30%, in particular approx. 10% of the NCO 
groups, are not converted. 

The resulting pre-polymer can be hardened by adding compounds with acidic OH groups, in 
particular water, by converting the excessive, free isocyanate groups. Prior-art catalysts for 
polyurethane production, z. B. dibutyl tin dilaurate (DBTL), may also be used for that purpose. 

Example 1 

100 g of castor oil are mixed with 100 g of soya oil. While stirring, the mixture is heated to 
approx. 150° C and maintained at this temperature for approx. 30 minutes. After cooling to 
approx. 70° C, approx. 200 g of MDI ("44V20", manufactured by Bayer) are added while 
stirring and without exposure to any humidity, and the entire mixture is maintained at 90° 0 for 
approx. one hour. The pre-polymer obtained thereby cures to form a very resistant film when 
exposed to air humidity. 

Example 2 



100 g of the pre-polymer obtained as described in Example 1 are mixed with 5 g of water and 
0.3 g of DBTL. 
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After an exothermal reaction, a hard foam is obtained which exhibits good strength and 
chemical properties. 
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Claims 

1 . A method for producing polyurethane, wherein a polyisocyanate is converted by using a 
polyol, characterized in that the conversion of the polyisocyanate with the polyol is 
performed in the presence of soya oil. 

2. A method in accordance with Claim 1, characterized in that the soya oil is used in a 
quantity of between 10 g and 300 g, based on the OH mol equivalent of the polyoL 

3. A method in accordance with Claims 1 and 2, characterized in that the molar ratio 
between the NCO groups of the polyisocyanate and the OH groups of the polyol is 
between 1 and 4 to 1 , 

4. A method in accordance with one of the preceding Claims, characterized in that castor 
oil is used as a polyol. 

5. A method in accordance with Claim 1 , characterized in that, to produce a pre-polymer 
with free isocyanate groups, the polyisocyanate is used in the surplus during the 
conversion with the polyol and the soya oil. 

6. A method in accordance with Claim 5, characterized in that the pre-polymer is 
converted with a compound containing acidic hydrogen. 
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7. The use of the polyurethane produced in accordance with one of the preceding Claims, 
characterized in the production of foamed plastics made of polyurethane. 

8. The use in accordance with Claim 7, characterized in that the pre-polymer in 
accordance with Claim 6 is used in the production of foamed plastics made of 
polyurethane. 
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20 Chemical and Physical-Chemical Principles 



[Ref. p. 39] 



2.3.1.2 Prepoiymer process [59] 

Within the nomenclature of PU chemistry, prepolymers are understood as intermediates of the 
isocyanate polyaddition reaction. Numerous PU elastomers and almost all polyurethane-ureas 
are prepared via NCO prepoiymer intermediates. This method allows for the complete reaction 
even of low reactivity polyether diols in absence of catalysts and for the intentional preparation 
of a segmented structure. The reaction between a diisocyanate and a diol is a second order 
reaction and depends on the molar ratio of the components. This makes it possible to prepare 
intermediates with the desired end groups and a defined average molecular weight in statistical 
distribution. 

The possibility to tailor-make any desirable intermediate by the polyaddition reaction is a very 
important advantage of the diisocyanate polyaddition process compared with other polymeri- 
zation processes. Specifically products with terminal NCO groups, so-called NCO prepoly-^ 
mers, are of substantial technical importance as intermediates in the synthesis of polyurethanes 
because they can be used with a multitude of active hydrogen containing compounds. They are 
generated by the reaction of di- or poly-hydroxyl compounds with a molar excess of di- or 
polyisocyanates and yield homogenous mixtures which still contain a substantial percentage of 
the monomeric isocyanate. If diisocyanates with NCO groups of different reactivity are 
employed (2,4-diisocyanatotoluene, isophorondiisocyanate), NCO prepolymers with narrow 
molecular weight distribution and small amounts of the starting diisocyanate are obtained. In 
all other cases requiring low monomer content, the excess diisocyanate has to be removed by 
distillation (preferably by thin layer evaporation) or extraction. If the NCO/OH ratio in the 
prepoiymer preparation is greater than ca. three, the resulting products are called semiprepoly- 
mers, because only a part of the available isocyanate is involved in the prepoiymer formation. A 
lot of so-called^ "modified isocyanates" are this type of semi-prepolymers. ^ _ 



2 HO OH + 3 OCN NCO 

I 

OCN • • • — NCO 



U HO- 



■ OH + 3 OCN - 



•NCO 



-NH - CO-0- 
= diol residue 

^ s ^ V . = diisocyanate residue . . , f. , 

Fig. 2.1. NCO prepolymers and OH prepolymers 
Polyurethane ureas [58] 

The chain extension of NCO prepolymers with diamines is of substantial importance because 
the resulting polyurethane polyureas are characterized by a high quality property level and 
reduced thermoplasticity. Generally aromatic diamines of low reactivity, which are sterically 
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II. RELATED APPEALS AND INTERFERENCES 

There are no pending appeals or interferences of which Appellant is aware 
that would be affected by or have a bearing on the Board's decision in this Appeal. 

III. STATUS OF CLAIMS 

Claims 1-7 remain pending and are the subject of this Appeal. 

Claims 8-17 were cancelled, pursuant to a restriction requirement, in 
Appellant's Amendment filed December 16, 2002. These claims were presented in a 
divisional application which issued as U.S. Patent 6,649,667 on November 18, 2003. 

IV. STATUS OF AMENDMENTS 

No amendments to the claims have been made or requested subsequent to 
the Final Action of the Examiner. 

V. SUMMARY OF THE INVENTION 

The present invention relates to an isocyanate-reactive component useful for 
the production of a rigid closed cell polyurethane foam by a RIM process. The 
isocyanate-reactive component of the present invention includes from 0.5 to 30% by 
weight of a polyol based on vegetable oil, fish oil or oil derived from animal fat, from 
5 to 80% by weight of another isocyanate-reactive material having a functionality of 
at least 1 and a number average molecular weight of from 400 to 10,000, a chain 
extender, a blowing agent and a catalyst. 

VL ISSUES 

A. Claims 1-7 stand rejected under 35 U.S.C. § 102(b) as being 
anticipated by WO 00/23491 . 

B. Claims 1-7 stand rejected under 35 U.S.C. § 103 as being 
unpatentable over Kurth U.S. Patent 6,180,686. 
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VII. GROUPING OF CLAIMS 

A. None of Claims 1-7 will be argued separately with respect to ISSUE A. 
Claims 1-7 therefore stand or fall together with respect to ISSUE A. 

B. None of Claims 1-7 will be argued separately with respect to ISSUE B. 
Claims 1-7 therefore stand or fall together with respect to ISSUE B. 

VIII, ARGUMENTS 

A. WO 00/23491 does not anticipate Appellant's Claims 1-7. 

WO 00/23491 discloses isocyanate prepolymers produced with natural soya 
oil. (English language translation attached). 

This reference does not disclose an isocyanate-reactive component which 
includes an isocyanate-reactive compound having a number average molecular 
weight of from 400 to 10,000, a chain extender or crosslinking agent, blowing agent 
and catalyst and soya oil that has not been reacted with an isocyanate. 

Appellant's claimed isocyanate-reactive component must include a vegetable 
oil, fish oil or oil derived from animal fat. 

The isocyanate-reactive groups of the soya oil used to produce the 
isocyanate-terminated prepolymer disclosed in WO 00/23491 are reacted with 
isocyanate groups to produce that prepolymer. The isocyanate-reactive groups 
present in the oil required in Appellant's claimed composition have not been reacted 
with an isocyanate. The reference prepolymers do not have the unreacted groups 
required in Appellants' claimed isocyanate-reactive component. 

WO 00/23491 does not therefore disclose Appellant's invention and does not 
support a rejection of the claimed invention under 35 U.S.C. § 102(b). 

In the Office Action dated August 26, 2003, the Examiner stated: 

"Applicants' arguments have been considered, but the differences 
recited are not seen to be evident in the claims." (at page 2, lines 11- 
12) 

Appellant would direct the Board's attention to line 1 of Claim 1 which reads in 
part "An isocyanate-reactive component ..." before the required components a), b), 
c). d) and e) are recited. 
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One skilled in the art would readily appreciate that a prepolymer having 
terminal isocyanate groups (i.e., an isocyanate-terminated prepolymer of the type 
disclosed in WO 00/23491) is not a component which will react with an isocyanate 
group of the type required in Appellant's claimed composition. (See, e.g., enclosed 
copy of page 20 taken from Oertel's Polvurethane Handbook .^ WO 00/23491 does 
not therefore teach Appellant's invention. 

Withdrawal of this rejection is therefore requested. 

B. Appel lant's Claims 1-7 are not rendered obvious bv the teachings of 
Kurth (U.S. 6.180.686). 

Kurth discloses urethane foams produced by reacting soy oil, an isocyanate 
and a cross linker. "The soy oil replaces the polyol typically generally required in the 
production of urethanes." (Abstract of U.S. 6,180,686) 

Kurth does not teach or suggest component b) of Appellant's claimed 
compositions, i.e., from 5 to 80% by weight of an isocyanate-reactive material having 
a functionality of at least 1 and a number average molecular weight of from 400 to 
10,000 which is different from component a) (i.e., the vegetable oil, fish oil or oil 
derived from animal fat) . 

Kurth does not teach or suggest use of any second isocyanate-reactive 
material having a molecular weight greater than or equal to 400. 

The Examiner has argued that it would have been obvious for one having 

ordinary skill in the art to use the petrochemical based polyether polyols disclosed 

and avoided by Kurth in combination with the soy oil required by Kurth 

"...for the purpose of imparting relative non-degradability to the 
products being produced therefrom in order to arrive at the products of 
applicant's claims with the expectation of success in the absence of a 
showing of new or unexpected results." (Office Action dated March 12, 
2003 at page 4, lines 8-13) 

Appellant respectfully disagrees. 

To establish a proper prima facie case of obviousness, the Examiner must 
establish that one of ordinary skill in the art would have been motivated by the 
teachings of the prior art to modify that prior art in the manner necessary to "arrive 
at" the claimed invention. 
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Kurth does not teach that the disclosed foams have a degradation problem or 
any undesirable property. One skilled in the art reading this disclosure would not 
therefore be motivated by the teachings of this reference to ignore Kurth's teaching 
with respect to complete replacement of known polyols and include a known polyol 
in addition to the required soy oil. 

The Examiner has argued: 

"Kurth's negative teaching is sufficient enough that an ordinary 
practitioner would have sufficient motivation to utilize the avoided 
polyols of Kurth if avoidance of the well-known petroleum based 
polyols was not of central concern." (at page 2, line 18-page 3, line 2 
of the Office Action dated August 26, 2003) 

Appellant maintains that the assumption upon which the Examiner's argument 
is based is not consistent with the facts of this case. As is apparent from the 
discussion of the prior art in the Background of the Invention section of the present 
application, those skilled in the art have sought to develop processes using as a 
polyol component an unmodified renewable source such as a vegetable oil without 
sacrificing the physical properties of the product. 

It can not logically be assumed that one skilled in the art seeking to use a 
renewable resource such as the soy oil disclosed by Kurth would be motivated by 
that same disclosure to use other materials which Kurth avoided. 

The Examiner has argued that it would have been obvious to one skilled in 
the art to use a polyether based polyol in combination with the soy oil disclosed by 
Kurth for the purpose of imparting relative non-degradability to the products 
produced therefrom in view of the well known nature of the polyols excluded by the 
reference. 

No factual basis for this argument is found in the teachings of Kurth, Nor has 
any other authority to support this argument been cited. 
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The only teachings in Kurth with respect to use of the known polyether and 
polyester polyols In the disclosed foam-forming systems are directed to the fact that 
these known polyols are being replaced by the disclosed vegetable oil(s). In fact, 
Kurth states: 

"The present invention comprises a flexible or semi-rigid urethane foam 
that is the reaction product of at least an isocyanate, a vegetable oil, 
and a cross linking agent. The reaction is free of petroleum-based 
polyester or polyether polyols." (emphasis added) (column 7, lines 
4-8) 

There is no teaching in the Kurth reference or any other cited authority which 
suggests use of any known polyether or polyester polyol in combination with the oil 
required in Appellant's claimed composition. Absent such teaching and/or authority, 
the Examiner's arguments are conclusions with no factual basis. Such unsupported 
speculation does not, however, provide a proper basis for a rejection under 35 
U.S.C. §103. 

Withdrawal of this rejection is therefore requested. 

IX. CONCLUSION 

A compound formed by reacting an isocyanate with soybean oil to produce an 
isocyanate terminated prepolymer (as disclosed in WO 00/23491) is not a vegetable 
oil, fish oil or oil derived from animal fat. WO 00/23491 does riot therefore anticipate 
Appellant's claimed invention. 

A reference which teaches that use of materials such as polyether polyols and 
polyester polyols can be avoided by using soybean oil would not motivate one 
skilled in the art to ignore the teachings of that reference and use a mixture of 
soybean oil and a polyether or polyester polyol. The teachings of the Kurth 
reference would not therefore lead one of ordinary skill in the art to Appellant's 
claimed invention. Appellant's invention is not therefore rendered obvious by the 
teachings of Kurth. 
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Appellant therefore maintains that each of the Examiner's rejections is in error 
and respectfully requests that each of these rejections be reversed and that Claims 
1-7 be allowed. 
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APPENDIX - CLAIMS ON APPEAL 



An isocyanate-reactive component useful for the production of a rigid 
polyurethane foam by a RIM process comprising: 

from 0.5 to 30% by weight, based on total weight of isocyanate-reactive 
component, of a polyol based on vegetable oil, fish oil or oil derived 
from animal fat, 

from 5 to 80% by weight, based on total weight of isocyanate-reactive 
component, of an isocyanate-reactive material which is different from 
a) having a functionality of at least 1 and a number average molecular 
weight of from 400 to 1 0,000, 
a chain extender or a crosslinking agent, 
a blowing agent, and 
a catalyst. 

2. The isocyanate-reactive component of Claim 1 in which up to 25% by 
weight of the total isocyanate reactive-component is a). 

3. The isocyanate-reactive component of Claim 1 in which up to 20% by 
weight of the total isocyanate-reactive component is a). 

4. The isocyanate-reactive component of Claim 1 in which at least 0.5% 
by weight of the total isocyanate-reactive component is a). 

5. The isocyanate-reactive component of Claim 1 in which at least 5% by 
weight of the total isocyanate-reactive component is a). 

6. The isocyanate-reactive component of Claim 1 in which a) is a blown 
soybean oil. 



1. 

closed cell 
a) 



b) 



c) 
d) 
e) 
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7. An isocyanate-reactive component useful for the production of a rigid 
closed cell polyurethane foam by a RIM process comprising 

a) at least 1 0% by weight, based on total weight of isocyanate 
reactive component, of a soybean oil based polyol, 

b) from 5 to 80% by weight, based on total weight of isocyanate- 
reactive component of a polyether polyol having a functionality 
of from 2 to 8 and a number average molecular weight of from 
400 to 10.000. 

c) from 1 to 75% by weight, based on total weight of isocyanate- 
reactive component of a chain extender, 

d) water, and 

e) a catalyst. 
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Method for Producing Polyurethane 

This present invention concerns a method for producing polyurethane, including polyurethane 
pre-polymers. This present invention furthermore concerns the use of the polyurethane and/or 
pre-polymer that are produced in accordance with this present invention. 

It is known from prior art to convert castor oil, i.e. a natural raw material, to polyurethane by 
using polyisocyanate. Ricinoleic acid gylceride, i.e. a triol with approx. 5.2% of reactive OH 
groups, accounts for between 80 and 85 percent by weight of castor oil. Because of the high 
OH value, however, the conversion of castor oil requires a large quantity of polyisocyanate, 
which leads to high production costs. 

In Portuguese Patent 86.688, this present inventor already proposed vegetable oils without OH 
groups as particular suitable softeners in pre-polymers. Insofar as soya oil epoxide is 
concerned, the technique according to which polyols are obtained by partially opening the 
oxirane ring with alcohol is known from prior art. 

The object of this present invention is to reduce the costs of producing polyurethane. 

In accordance with this present invention, this is achieved by converting the polyisocyanate 
with a polyol, such as castor oil, in the presence of soya oil. 

Mixtures of polyols, in particular mixtures of castor oil with soya oil, are inexpensive and less 
viscous when mixed with polyisocyanates. 
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While, at first glance, soya oil appears to be acting as a softener, after the reaction of the 
excessive polyisocyanate, firm bonding of soya oil occurs with other OH groups. 

In accordance with this present invention, it was found that natural soya oil is converted into a 
polyol during the production of polyurethane pre-polymers and foamed plastics. This means 
that, during the pre-polymerization process, in the presence of a polyol, natural soya oil forms 
OH groups which react with the NCO groups of the polyisocyanate. 

It was found that a mixture of castor oil and soya oil with a corresponding quantity of 
polyisocyanate full hardens after pre-polymerization when exposed to air humidity, which 
means that the soya oil, which initially does not react with isocyanates, has been converted 
into a polyol during the reaction of the excessive isocyanate. 

As polyisocyanates, diisocyanates are preferably used, for example 4,4*-methylene di 
(phenylisocyanate). In accordance with this present invention, triols are particularly used as 
polyols, preferably castor oil. 

Soya oil is preferably used in a weight ratio of between 0.2 and 5, in particular between 0.5 
and 2 parts and, particularly preferably, of approx. one part for each part by weight of castor 
oil. 
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Based on the polyol, soya oil is preferably used in a quantity of between 10 g and 300 g, in 
particular between 70 g and 200 g, for each OH mol equivalent of the polyol. The term "one 
OH mol-equivalenf refers to the molecular weight of the polyol, divided by its (reactive) OH 
groups. 

The molar ratio between the NCO groups of the polyisocyanate and the OH groups of the 
polyol is preferably between 1 and 4 to 1 , in particular between 2 and 3 to 1 . 

Preferably, the polyisocyanate is initially converted to a pre-polymer with free isocyanate 
groups by using the polyol and the soya oil. To achieve this, during the reaction with the polyol 
and the soya oil, the polyisocyanate is placed in a stoichiometric surplus, which, for example, 
is chosen in such a manner that between 3% and 30%, in particular approx, 10% of the NCO 
groups, are not converted. 

The resulting pre-polymer can be hardened by adding compounds with acidic OH groups, in 
particular water, by converting the excessive, free isocyanate groups. Prior-art catalysts for 
polyurethane production, z. B. dibutyl tin dilaurate (DBTL), may also be used for that purpose. 

Example 1 

100 g of castor oil are mixed with 100 g of soya oil. While stirring, the mixture is heated to 
approx. 150° C and maintained at this temperature for approx. 30 minutes. After cooling to 
approx. 7QP C, approx. 200 g of MDI ("44V20", manufactured by Bayer) are added while 
stirring and without exposure to any humidity, and the entire mixture is maintained at 90° C for 
approx. one hour. The pre-polymer obtained thereby cures to form a very resistant film when 
exposed to air humidity. 

Example 2 



100 g of the pre-polymer obtained as described in Example 1 are mixed with 5 g of water and 
0.3 g of DBTL. 
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After an exothermal reaction, a hard foann is obtained which exhibits good strength and 
chemical properties. 
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Claims 

1 . A method for producing polyurethane, wherein a polyisocyanate is converted by using a 
polyol, characterized in that the conversion of the polyisocyanate with the polyol is 
performed in the presence of soya oil. 

2. A method in accordance with Claim 1 , characterized in that the soya oil is used in a 
quantity of between 10 g and 300 g, based on the OH mol equivalent of the polyol. 

3. A method in accordance with Claims 1 and 2, characterized in that the molar ratio 
between the NCO groups of the polyisocyanate and the OH groups of the polyol is 
between 1 and 4 to 1 . 

4. A method in accordance with one of the preceding Claims, characterized in that castor 
oil is used as a polyol. 

5. A method in accordance with Claim 1 , characterized in that, to produce a pre-polymer 
with free isocyanate groups, the polyisocyanate is used in the surplus during the 
conversion with the polyol and the soya oil. 

6. A method in accordance with Claim 5, characterized in that the pre-polymer is 
converted with a compound containing acidic hydrogen. 
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7. The use of the polyurethane produced in accordance with one of the preceding Claims, 
characterized in the production of foamed plastics made of polyurethane. 

8. The use in accordance with Claim 7, characterized in that the pre-polymer in 
accordance with Claim 6 is used in the production of foamed plastics made of 
polyurethane. 



Polyurethane 
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20 Chemical and Physical-Chemical Principles 



[Ref p. 39] 



2.3.1.2 Prepolymer process [59] 

Within the nomenclature of PU chemistry, prepolymers are understood as intermediates of the 
isocyanate poly addition reaction. Numerous PU elastomers and almost all polyurethane-ureas 
are prepared via NCO prepolymer intermediates. This method allows for the complete reaction 
even of low reactivity polyether diols in absence of catalysts and for the intentional preparation 
of a segmented structure. The reaction between a diisocyanate and a diol is a second order 
reaction and depends on the molar ratio of the components. This makes it possible to prepare 
intermediates with the desired end groups and a defined average molecular weight in statistical 
distribution. 

The possibiUty to tailor-make any desirable interrhediate by the polyaddition reaction is a very 
important advantage of the diisocyanate polyaddition process compared with other polymeri- 
zation processes. Specifically products with terminal NCO groups, so-called NCO prepoly- 
mers, are of substantial technical importance as intermediates in the synthesis of polyurethanes 
because they can be used with a multitude of active hydrogen containing compounds. They are 
generated by the reaction of di- or poly-hydroxyl compounds with a molar excess of di- or 
polyisocyanates and yield homogenous mixtures which still contain a substantial percentage of 
the monomeric isocyanate. If diisocyanates with NCO groups of different reactivity are 
employed (2,4-diisocyanatotoluene, isophorondiisocyanate), NCO prepolymers with narrow 
molecular weight distribution and small amounts of the starting diisocyanate are obtained. In 
all other cases requiring low monomer content, the excess diisocyanate has to be removed by 
distillation (preferably by thin layer evaporation) or extraction. If the NCO/OH ratio in the 
prepolymer preparation is greater than ca. three, the resulting products are called semiprepoly- 
mers, because only a part of the available isocyanate is involved in the prepolymer formation. A 
lot of so-called "modified isocyanates" are this type of semi-prepolymers. 
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Fig. 2.1. NCO prepolymers and OH prepolymers 

Polyurethane ureas [58] 

The chain extension of NCO prepolymers with diamines is of substantial importance because 
the resulting polyurethane polyureas are characterized by a high quality property level and 
reduced thermoplasticity. Generally aromatic diamines of low reactivity, which are sterically 



